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Development of Three Dimensional Measurement System for Droplet Size Distribution
via Pulsed Laser Holography Method
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Three-dimensional measurement of the droplet size distribution in a fuel spray was performed using a pulsed
laser holographic method. The holographic interference image of the fuel spray was recorded on the holographic
plate using a pulsed Nd: YAG laser. The three dimensional images of the spray droplets were reconstructed using
a CW Nd:YAG laser and were observed by a microscope CCD camera. To measure the size and the location of
the reconstructed spray droplets in a short period of time, an automatic measurement system was developed. The

spatial distribution of the droplet size was obtained within 10 minutes by analyzing the reconstructed image with

this system. The measurement system was applied to the spray injected by a D.I. gasoline injector.

Key words: Spray, Droplet Size Distribution, Sauter Mean Diameter, Holography, Laser Diagnostics,

Gasoline Engine, Direct Injection
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Fig.1 Recording and Reconstruction of Off-Axis Holography
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Fig. 2 Experimental Apparatus for Recording of Hologram
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Fig. 3 Experimental Apparatus for Reconstruction of Hologram
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Fig. 4 Procedure of In-Focus Droplet Measurement
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Fig. 5 Comparison of Actual and Measured Location
and Diameter of Wires
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Fig. 6 Reconstructed Image of Droplets Injected by Port
Injector for Gasoline Engine
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Fig. 7 Spatial Distributions of Droplets Obtained
by Manual and Automatic Measurement
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by Manual and Automatic Measurement
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Fig. 12 Comparison of Droplet Size Distributions among
Holography and Other Measurement Methods
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Table 1 Injector Type and Test Condition

Injector Type Swirl Injector

Flow Rate 15mm®/ms
Fuel Pressure 5MPa
Injection Quantity | 9mm?®/stroke
Ambient Pressure | 0.1MPa

Laser Firing Time 1.8ms from Start of Injection
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Fig. 13 Measurement Volume
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